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] RE " Final Report Chtmnomus dzlutus and Hyalella azteca 10-Day ‘Whole )
‘ Sedm}_e_lj_t _Toxlaty_ 'I_‘est_m_g Resu_lts For TeehLaw Sedlmel_lt Samples

‘Dear Ms. Whitlock: .-« ~ o e SRR

Great Lakes Environmental Center, Inc. (GLEC) has eompleted our analysis of the

Chironomus dilutus (tentans) and Hyalella azteca 10-day whole sediment survival

- and growth toxicity tests performed with twelve sediment samples, collected by
. TechLaw personnel for whole sediment toxicity assessment. The sample \

identification numbers, survival, and growth test results for the twelve sedlment

: samples are summarlzed and pr0v1ded in the followmg tables

‘ Table 1 10 Day C. dxlutus Average Percent Survwa]

lf)JDay C. dzlutus Biomass Estimates (exp;essed as average
" -Wel ht (AFD\V)) o S '

©Table
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(The dally laboratory bench data sheets are kept on file at GLEC and are also prov1ded on
- the enclosed compact dlsks)

,METHOD'S

The. TechLaw sedlment -samples were analyzed at our Traverse City, Mlchlgan laboratory 7
following GLEC’s written protocols which are based on the procedures outlined by:
EPA/600/R-99/064 Methods for Measuring the Toxicity ¢ and Bioaccumulation of - -
‘Sédiment-Associated Contaminants with Freshwater Invertebrates, Second Edition;

- ASTM 1706- 95B Standard Test Methods for Measuring the Toxicity of Sediment

) Associated Contaminants with Freshwater Invertebrutes (ASTM 2000); and GLEC
Standard Operatlng Procedures (SOPS) ‘

The twelve sediment samples were Shipped by TechLaw personﬂel and received at GLEC, '
at which time they were assigned a umque GLEC laboratory 1dent1ﬁcat1on number and
stored at 4°C untﬂ test initiation (see table below),

| Sample I.D. GLEC_ Date Sampl‘ed‘ Date Received
o L Number o . e
SPLU16 . 7908. October 08, 2009 October 14, 2009 -
T29-25 7909 October 13, 2009 “October 14, 2009
T26-50 7910 - -| October 14, 2009 October 15, 2009
T25-50- . 7911 | October 14, 2009 "October 15, 2009
T17-50 7915 | October 5, 2009 October-16, 2009
T24-75 7916 October 14,2009 | October 16, 2009
SPI-U15 7917 . | October 15, 2009 | October 16, 2009
SPI-U10 7918 1 October 15, 2009 October 16, 2009
T23-75 7919 - - | October 15, 2009 October 16, 2009
T22-25 7920 October 15; 2009 October:16, 2009
T20-175 7921 _October 15, 2009 October 16, 2009
SPI-U04 7922 October 15, 2009 October 16, 2009

The 10-day C. dilutus and H. azteca toxie‘itywtests Were'initiated on October 30, 2009 with
- - each of the twelve 1nvest1gat1ve sediment samples and one laboratory control sediment
with each test, orgamsm

Second to third instar C difutus (10 days old at test initiation) and H. ’azréca-(S -10 days

old at test-initiation) were used to initiate the whole sediment toxicity tests. C. difutus and
H. azteca were continuously eXposed for 10 days to each of the sediment samples and to.a

~laboratory control sediment. There were eight replicate beakers for each sediment sample

and laboratory control; each replicate contained 10 animals. The laboratory control”
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sedlmcnt is a reference sedrment collected locally from the Boardman River, a blue rrbbon

- trout stream located in the Pere ‘Marquette State Forest.

The C. dzluzus and H azlecd were exposed n 390 mL lugh form bcakers each contalmng
100 mL of whole sediment and 175 mL of overlymg water, Overlying water was supplied
. to each test chamber at least twice daily (once every 12-hor period) via a static-renewal
water dehvery system. The overlymg water consisted of de-chlorinated municipal (Lake . *
Michigan) water of moderate hardness (160-180 mg/L).. The C. dilittus test chambers were
each fed 1.5 mL of Tetrafin® goldﬁsh food slurry (4mg/mL dry solids) daily. The /1.
azteca test chambers were each fed 1.0 mL of YTC (180@ mg/L SOlldS) darly

The: test chambers were placed ina temperature controlled water bath under the spec1ﬁed
conditions.of 23:1°C; photopenod of 16 hours light and 8 hours dark; and- ambient -
lighting;: Water temperature was monitored continuously in the water bath using an -
electronic data logger (Appendrx E) while temperatures in the test chambers were
measured daily in two alternating replicates for each test sample. Alkalinity, hardness; pH,
and total ammonia were measured at test initiation and at test termination (Tables 5 and 6).
Observatlons on organism behavior and any anomalies observed within the sediment were
made daily in each test chamber and recorded oni the laboratory bench data sheets.

The number of C dzlutus surviving m each rephcate test charnber was recorded at test
~termination (day 10); a summary of the percent -survival is provided in Table 1.

" The biomass, expressed as ash free. dry weight [AFDW in mrlhgrams (mg)]of the
surviving organisms divided by the initial number of organisms for each C dzlutus :
rephcate was determmed at test tcrmmat1on and sumrnarrzed in Table 2.

The number of survrvmg 'H. azteca in each test replicate chamber was recorded at test
terrnmatlon (day 10) and is summarized in Table 3. The biomass, exptresses as the dry
' we1ght [(mg) of the surviving orgamsms divided by the injtial number of organisms] for
each /L. aztecareplicate, was.deterrrurred at test terthination and summarized in Table 4.
A statistical analysis using TOXSTAT (3.5, 1996) and statistical guidc.lines p_rovided in
EPA/600/R-99/064 Methods for Measuring the Toxicity and Bioaccumulation of
Sediment-Associated Contaminants with Freshwater Invertebrates, Second Edition; and”
ASTM 1706-95B, Standard Test Methods for Measurmg the Tc oxicity of Sediment-
© dssociated Contaminanis with Freshwater Invertebrates (ASTM 2000), were used to
- compare the 10-day survival and growth endpoints. Initially, all survival data were
transformed using an arc sine-square root transformation prrorto analysis. The -
transformed data were then tested for normality and homogenerty of variances. Next, an-
analysis of variance (ANOVA) was conducted using the most appropriate parametric (e.g.,
Durnet’s or Bartlett’s t-tests) or nonparametric-(¢.g., Steel’s Many-Orie Rank or Wilcoxon
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“ - with Bonferronr 8) t- test If the data failed to meet the assurnptrons of normahty or

" homogeneity, the nonparametric tests were used to analyze the data. The investigative
samples were considered statistically different when the percent survival was si ignificantly
lower (p!S 0.05) than in the reference sediment. If survival in the investigative samples '

were significantly different (p< 0.05) from the reference sediment, growth was not used in
the statistical comparisons. Those samples were considered significantly different from

“the reference sediment based solély on survival. If survival in the investigative samples
" wére not significantly lower (p< 0.05) than in the reference sedrment growth was used i in

the statistical comparison.

Growth datd were initially tested for normal distribufion and homo geneirtyt of variances. If’
the data were not normally drstrlbuted or homogenous then the data were transformed -

N pnor to conducting the most appropriate parametric or nonparametnc tests. The growth

was analyzed as biomass (average dry weight of surviving organisms divided by the
number of initial organisms): The biomass (growth) for each mvestigative sample was
considered statrstlcally different when 1t was s1gn1ﬁca.nﬂy lower (p< 0. 05) than in the
reference sedrments e N ] .

GLEC laboratory controls for each tox1olty test met the mihimum survrval and growth
requirements as specrﬁed in the EPA /600/R-99/064 and those requlrernents are
acknowledged in the followrng results section for each set of toxicity tests. In this’

- instance, the laboratory control sediment survival and growth data were not used in

statistical comparisons: with the mvestrgatlve sediment samples survival and growth data..
The laboratory control sediment was used as a measure of test acceptably and health of the
test organisms. All statistical analyses compared the 1nvestrgat1ve samples only to »

‘predetermined referenoe samples. ‘ : S,

RESULTS

mChiron'am us dilutus .

The C 'dilutus exposed to the laboratory control sedlment exceeded the minimum survival
(70 percent or greater) and growth (0:48 mg or greater AFDW at test terrmnatlon) critéria
for an acceptable control (Tables 1 and 2). The acceptable requirements for survival and,
growth for the C. dilutus test can be found in EPA /600/R-99/064, Table 12.1. The
overlying water quality measurements (Table 5) were also within the acoeptable limits
followmg the EPA testing protocol (1., daily mean temperatures were 23°C = 1 °C;

dissolved oxygen (DO) was maintained above 2.5 mg/L in the overlying water; and there

WEre Ro  variations greater than 50% I in overlying water hardness, alkalinity, or {otal

ammonia measurements within each test type): Consequently, the C.. dilutus whole

4
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sediment tox101ty tests were conducted followrng the standard protocols a:nd are valrd
assessments of sedrment tox1c1ty

The following eXcep’tiOns’ were e noted during the toxicity tests. On November 3, 2009, the .
DO in the overlying water of investigative sediment sample SPI-U-4, fell below2.5mg/L. *

- In response, additional overlying water renewals were added to all of the controls: and
investigative test sediments. The brief drop in DO was unlikely to have affected the test
results. (see EPA /600/R- 99/064 manual, section 12.3, 6.2.2). All-test chambers were
observed daily to assess orgamsm behav10r and no unusual observat1ons were noted with
the test organrsms : * - 3

Reference Sample SPI U16 Compared to Investlgatlve Sedlment Samples

There was a stat1st1cally s1gn1ﬁcant reductlon (p< 0. 05) in C. dzlutus survwal for two of
the elght investigative samples (T29-25 and T25-50) after 10 days of exposure, when

~ compared-to reference sample SPI-U16 sediment (Tables 1,2, and 7). The C. dilutus -
growth expressed as blomass was significantly reduced (p< 0.05) in investi gative sediment
samples; T26-50, T17-50, T24-75, T23- 75, T22-25, and T20- 175 When compared to the
reference sample SPI-U16 sediment (Tables 2 and 7) :

Reference Sa_mp_le VSPI-UIS_ Comp_aredrto Inve_stlgatlve Sediment Sam‘ples

- -There'was a statistically significant reduction.(p< 0. 05)in C. dilutus survival for one of the
eight 1nvest1gat1ve samples (1T29-25) after 10 days of exposure, when compared to

" reference sample SPI-U1S5 sediment. (Tables 1,2, and 7). C. dilutus growth expressed as
biomass was not significantly reduced (p> 0.05) in the seven investigative sediment
samples when compared to the reference sample SPI~U15 sedtment (Tables Zand 7).

Reference Sample SPI Uto Compared to Investlgatlve Sedlment Samples .
_ T—h'ere was a sfatistically s-igniﬁcant reéduction (p< ().’OS) in C. dilutus survival for _ﬁ;ve of -
the eight investigative samples (T29-25, T26-50, T25-50, T17-50, and T22-25) after 10

*. days of exposure, when compared to reference sample SPI-U10 sechment (Tables 1, 2, and

7). The C. dilutus growth expressed as biomass was srgmﬁcantly reduced (p<0.05) in the
investigative sediment samples 12475 and T23-75 when compared to'the reference o
© sample SPI UlO sediment (Tables 2and 7).

AReference Sample SPI—U04 Compared to Investlgatlve Sedlment Samples |
_There was a stattstleally sig’rnﬁeant reduction (p< 0.05) in C. dilutus surviv_al for four of
* the eight investigative samples (T29-25, T26-50, T25-50, and T22-25) after 10 days of
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exposure, when compared to reference §am'p1e SP1-U04 sediment (Tables 1, 2, and 7.

The C. dilutus growth expressed as biomass was s1gr11ﬁoant1y reduced (p< 0 05) in the ™

- three mvestrgatlve sediment samples T24-75, T23-75, and T17-50, when compared to the
reference sarnple SPI- U04 sediment (Tables 2 and 7). .

A summary of the survwa.l- and growﬂr statlstl‘cal ana1y31s for the C. dilutus whole
sediment toxicity tests is provided in Tables 1, 2, and 7, and Appendix C.

VH])GIB”;I_ az,teca" \

The H. azteca exposéd to the laboratory control sediment exceeded the minimum snrvival
criterion (80%) and had measurable growth relative to the weight of organisms at test
initiation (Tables 3 and 4). The requ1rements for acceptable survival and growth for the FI.
. azteca can be found in EPA /600/R-99/064, Table 11.2. The overlylng water quality
measurements (Tabie 6) were also within the acceptable limits followmg the EPA testing
protocol (i.e., daily mean temperatures were 23 = 1 °C; DO was mamtamed above 2.5
mg/L in the overlying water; and there were no Varlations greater than 50% in overlying
water hardness, alkalinity, or total ammonia measurements within each test type). All test.
chambers were checked daily to assess organism behavior and no unusual observations
were noted. Consequenily, the H. azteca whole sediment tox1c:1ty tests are valid '
assessments of sediment tox1c1ty - L

" The foI]owmg exceptlons were noted durmg the tox1c1ty tests On November 4 2009 the *
DO in the overlying water of two 1nvest1gat1ve sediment samples SPI-U16 and SPI-U04,

fell below 2.5 mg& In response, additional overlying water renewals were added to all of~

. thie controls and investigative test sediments. The brief drop in DO was unhkely to have .
) affected the test results (see EPA /600/R 99/064 ma;nual NN

Reference Sample SPI U16 Compared to Investlgatlve Sedlment Samples s
' There was a statistically mgmﬁcam reductlon (p< 0.05) in H. azteca survival for seven of

the eight investigative samples (T29-25, T26-50, T25-50, T17-50, T24-75, T23-75, and
- T22-25) after 10 days of exposure, when' compared to reference sample SPI-U16 sediment

- (Tables 3, 4, and 8) The H. azteca growth expressed as biomass was significantly reduced

| - (p=<0.05) in the investigative sediment sample T20- 175 when compared-to the reference
‘ sample SPI U16 sedrme,nt (Tables 4 and 8).

Reference Sample SPI—U‘lS_ Comp_ared to Investigative Sediment Samplee 7 |

. Reference sample SPI-U15 had zero percerit survival after 10 days of exposure, - -
Therefore, statistical comparisons for percent survival and biomass were not analyzed.
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T

" Reference Sample SPI-UI 0 Compare‘d to Investi'g;atiire' Sedim_en-t Samples‘

There was a stat1stlcally s1gn1ﬁcant reduction (p< 0. 05) i H. azteca survival for sevenof
the eight Investigative samples (T29-25, T26-50, T25-50, T17-50, T24-75, T23-75, ‘and
T22-25) after 10 days of exposure, when compared : to reference sample SPT-UT0 sediment
(Tables 3, 4,-and 8). The H.'azteca growth expressed as biomass was not significantly
reduced (p< 0.05) in the investigative sediment sample T20-175 when compared to the
reference sample SPI-U10 sed1ment (Tables 4 and 8)

J Reference Sample SPI~U04 Compared to Investlgatlve Sediment. Samples

' There was a stat1st1cally sagmf icant redueuon (p<0.05) in. H azteca survwal for seven of
the elght investigative samples (T29-25, T26-50, T25-50, T17-50, T24-75, T23~ 75, and
T22-25) after 10 days of exposure, when compared t6 reference sample SPI-U04 sediment

" (Tables 3, 4,.and 8). The H. azteca growth expressed as biomass was significantly reduced

o (p=o. 05) in the investigative sediment sample T17- 50 when compared to the reference

sample SPI- UO4 sedlment (Tables 4 and- 8)

A summary of the survival and growth statistical ana1y31s for the H azteca whole sechment
_ tox1c1ty tests is prov1ded in Tables 3, 4, and 8 and Appendix D.
If you have any questmns regarding the results of these sedlment tox1c1ty tests, or if you .
would like additional information, please contact either me or Dennis McCauley at (23 l)
941-2230. Thank  you for the opportunity to provide th1s service to TechLaw Inc. and we
look forward to contmumg to prov1de env1r0nmental services to you in the future

S

»Sicerely,

MalleeW Garto L
Laboratory Coordinator

MWG:mg ) : - ,E - ;o
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TABLE 1. Comparison of Number of Surviving Organisms per Replicate and Percent Survival Between the Reference Sediment Samples (SPI-U16, SPI-U15, SPI-U10,
and SPI-U04) and Investigative Sediment Samples (T29-25, T26-50, T25-50, T17-50, T24-75, T23-75, T22-25, and T20-175) for the TechLaw Chironomus
dilutus 10-Day Whole Sediment Toxicity Tests Conducted October 30-November 09, 2009
Number Test Organisms Surviving per Replicate "
REPLICATE [ Laboratory|| SPI-Uié6 SPI-UIS SPI-U10 SFI-Ud4 T29-25 T26-50 T25-50 T17-50 T24.75 T23-75 T22-25 T20-175
NUMBER Control GLC# 7908 j| GLC# 7917 | GLC# 7918 || GLC# 7922 | GLC# 7909 GLC# 7910{| GLC# 7911 [GLC# 7915\ GLC# 7916{| GLC# 7919 GLC# 7920|| GLC# 7921
1 9 9 4 10 9 1 10 8 10 9 9 9 10
2 7 8 8 10 10 0 8 5 8 10 10 7 10
3 9 10 5 10 10 0 8 8 9 10 9 8 10
4 10 10 7 10 10 4 5 8 9 10 9 9 10
5 10 9 5 10 10 0 5 6 16 10 10 9 9
6 10 10 4 10 16 1 8 7 6 9 8 10 10
7 9 16 0 10 10 3 7 8 9 10 10 9 10
g 10 19 5 10 10 0 10 7 9 10 7 9 9
10-Day Percent a, bye,d ed acd ¢ ed
Survival 92.5 95.0 47.5 100.0 98.8 11.3 76.3 71.3 87.5 97.5 90.0 87.5 97.5

2 Significantly different (p< 0.05} from reference sediment SPI-U16 (GLC# 7908)
b Significantly different (p= 0.05) from reference sediment SPI-U15 (GLC# 7917)
¢ Significantly different (p< 0.05) from reference sediment SPI-U10 (GLC# 7918)
d Significantly different (p= 0.05) from reference sediment SPI-UQ4 (GLC# 7922)

r Replicates initiated with 10 organisms each




TABLE 2. Comparison of Biomass' Ash-Free-Dry Weight (AFDW) (mg) and Percent Survival Between the Reference Sediment Samples (SP1-U16, SPI-U15, SPI-
U140, and SPI-U04) and Investigative Sediment Samples (T29-25, T26-50, T25-50, T17-50, T24-75, T23-75, T22-25, and T20-175) for the TechLaw
Chironomus dilutus 10-Day Whole Sediment Toxicity Tests Conducted October 30-November 09, 2009
Laboratory| SPI-Ul6 SPI-U15 SPI-U10 SPI1-Ul4 T29-25 T26-50 T25-50 T17-50 T24-75 T23-75 T22-25 T20-175
REPLICATE # Control || GLC# 7908||GLCs# 7917|| GLC# 7918 GLC# 7922 || GLC# 7909 || GLL.C# 7910| GLC# 7911 || GLC# 7915 |GLC# 7916 GLC# 7919 GLC# 7920( GLC# 7921
Biomass® | Biomass® || Biomass’ | Biomass® | Biomass® || Biomass’ | Biomass’ | Biomass’ || Biomass® || Biomass® | Biomass’ || Biomass® || Biomass®
Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight Weight
(mg) (ng) (mg) (mg) (mg) (mg) (mg) (mg) (mg) {mg) (mg) (mg) (mg)
1 1.39 1.24 0.01 0.86 0.95 0.07 0.22 0.13 0.19 0.40 0.37 0.56 1.03
2 0.93 1.03 0.11 0.92 0.77 0.00 - 0.14 0.07 0.22 0.46 0.48 0.33 0.77
3 1.14 1.32 0.08 0.88 1.02 0.00 0.13 0.13 0.26 0.51 0.31 0.45 0.52
4 1.21 {.20 0.11 0.92 0.75 0.09 0.15 0.14 0.16 0.69 0.45 (.25 1.00
5 1.29 1.06 0.11 0.78 0.88 0.00 0.13 0.14 0.23 0.44 0.44 0.58 0.92
6 1.05 i.21 0.06 0.82 0.79 0.01 0.26 0.11 0.13 0.27 0.30 (.41 0.70
7 1.51 1.22 0.00 1.04 0.95 0.04 0.14 0.10 0.18 0.43 0.33 0.43 0.91
8 1.87 1.59 0.10 0.94 0.79 0.00 (.21 0.09 0.23 0.45 0.30 0.40 1.06
Average
Biomass’ Weight e a.e e a,d, e a,e,d a,¢,d ae a
(AFDW) (mg) 1.30 1.23 0.07 0.89 0.86 0.03 0.17 0.1 0.20 0.45 0.37 0.42 .91
10-Day Percent a, b, d c,d z,¢d . o d
Survival 92.5 95.0 47.5 1¢0.0 98.8 11.3 76.3 71.3 87.5 97.5 90.0 87.5 97.5

' Biomass weight is the total ash-free-dry weight of surviving organisms divided by the iniiial number of organisms
* Significantly different (ps 0.05) from reference sediment SPI-U16 (GLC# 7908)
® Significantly different (p< 0.05) from reference sediment SPI-U15 (GLCH 7917)
¢ Significantly different (ps 0.05) from reference sediment SP1-U10 (GLC# 7918)
¢ Significantly different (p= 0.05) from reference sediment SPI-U04 (GLC# 7922)

© Survival in investigative samples which were significantly different (p $0.05) from the reference sediments were not used in the growth comparisens.
Note: Average Ash-Free-Dry Weight AFDW) of Chironomus dilutus at test initiation = 0.354 mg




TABLE 3. Comparison of Number of Surviving Organisms per Replicate and Percent Survival Between the Reference Sediment Samptles (SPI-U16, SP1-UL5, SP1-U10,
and SPI-U04) and Investigative Sediment Samples (T29-25, T26-50, T25-50, TE7-50, T24-75, T23-75, T22-25, and T20-175) for the TechLaw Hyalella azteca 10-
Day Whole Sediment Toxicity Tests Conducted October 30-November 09, 2009

Number Test Organisms Surviving per Replicate *
REPLICATE | Laboratory SPI-Uié SP1-U15 SPI-U10 SPI-U04 T29-25 T26-50 T25-56 T17-50 T24-75 T23-75 T22-25 T20-175
NUMBER Control GLC# 7908 | GLC# 7917 | GLC# 7918 | GLC# 7922 [[GLC# 7909)|GLC# 7910(| GLC# 7911 | GLC# 7915| GLC# 7916 GLC# 7919||GLC# 7920) GLC# 7921
1 10 8 0 16 10 0 4 6 8 4 0 0 4
2 9 8 0 8 10 0 5 & 6 0 4 2 7
3 9 9 0 10 9 0 3 i 7 4 2 0 9
4 g 10 0 8 9 0 7 1 5 4 2 0 G
5 10 g 0 7 8 0 5 1 1 5 1 0 9
6 9 6 0 8 10 0 2 1 3 4 0 0 g
7 10 9 0 8 9 0 2 0 2 1 0 2 10
8 10 9 0 6 9 0 1 1 4 1 1 0 8
10-Day Percent . a, e, d a,c,d a, ¢, d a,¢,d a,c, d a,cd acd
Survival 93.8 83.8 0.0 81.3 92.5 0.0 36.3 21.3 45.0 28.8 12.5 5.0 80.0

* Significantly different (p< 0.05) from reference sediment SP1-U16 (GLC# 7908)

® Significanily different (p=< 0.05) from reference sediment SPI-U10 (GLC# 7918)

4 Significantly different (p= 0.05) from reference sediment SPI-U04 (GLC# 7922)

* Reference sediment SPI-U15 was not compared statistically to investigative sediment samples due to 100 percent mortality.
' Replicates initiated with 10 organisms each



TABLE 4. Comparison of Biomass' Dry Weight (mg) and Percent Survival Between the Reference Sediment Samples (SPI-U16, SPI-U1S, SPI-U14, and SPI-U04)
and Investigative Sediment Samples (T29-25, T26-50, T25-50, T17-50, T24-75, T23-75, T22-25, and T20-175) for the TechLaw Hyalellz azteca 10-Day
Whole Sediment Toxicity Tests Conducted October 30-November 09, 2009
Laboratory] SPI-U16 SPI-U15 SPI-U10 SPI-U04 T29-25 T26-50 T25-50 T17-50 T24-75 T23-75 T22-25 T26-175
REPLICATE # | Control [ GLC# 7908} GLC# 7917l GLC# 7918 || GLC# 7922 | GLC# 7909 | GLC# 7910|| GLC# 7911 || GLC# T915|| GLC# 7916} GLC# 7919 || GLC# 7920 | GLC# 7921
Biomass® | Biomass® || Biomass® | Biomass® || Biowass’ || Biomass® | Biomass® || Biomass® | Biomass® | Biomass’ | Biomass® | Biomass’ || Biomass®
Weight Weight Weight Weight Weight ‘Weight Weight Weight Weight Weight Weight Weight Weight
(mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg)
I 0.09 0.08 0.00 0.04 0.07 0.00 6.02 0.02 0.03 0.01 0.00 0.00 0.01
2 0.08 0.08 0.00 0.06 0.07 0.00 0.02 0.03 0.02 0.00 0.01 0.01 0.04
3 0.07 0.07 0.00 0.04 0.067 0.00 0.01 0.01 0.04 0.01 0.01 0.00 0.04
4 0.05 0.06 0.00 0.04 0.06 .00 0.02 0.00 0.02 0.03 0.01 0.00 0.03
5 T.E. 0.03 0.00 0.04 0.035 0.00 0.02 0.01 0.02 0.03 0.01 0.00 0.04
& 0.08 0.04 0.00 0.04 0.05 0.00 0.01 0.02 0.02 0.02 0.00 0.60 0.03
7 0.10 0.04 0.00 0.04 0.10 0.00 0.01 0.60 0.01 0.00 0.00 0.01 0.04
g 0.09 0.04 0.00 0.03 0.05 0.00 0.0¢ 0.01 0.03 0.02 0.01 0.00 0.03
Average
Biomass® Weight # e € e e e e e a,d
(mg) 0.08 0.05 0.00 0.04 0.06 0.00 0.01 0.01 0.02 0.02 0.01 0.00 0.03
10-Day Percent * a,cd a, ¢ d acd a,¢d a,c,d a, ¢ d a,cd
Survival 93.8 83.8 0.0 81.3 92.5 0.0 36.3 21.3 45.0 28.8 12.5 5.0

80.0

! Biomass weight is the totai dry weight of surviving organisms divided by the initial number of organisms
*Significantly different (p= 0.05) from reference sedimet SP1-U16 (GLC# 7508)

© Significantly different (p< 0.05) from reference sediment SPI-U10 (GLC# 7918)
d Significantly different (p=0.05) from reference sediment SPI-U04 (GLC# 7922)
“Survival in investigative samples which were significantly different (p < 0.05) from the reference sediments were not used in the growth comparisons.

*Reference sediment SPI-U15 was not compared statistically to investigative sediment samples due to 100 percent mortality.

Note: Average Dry Weight of Hyalella azteca at test initiation = 0.02 mg

T.E.: Technician Error




Summary of Mean Water Quality Parameters of Overlying Water Samples
Collected Prior to Renewal for the TechLaw Chironomus dilutus 10-Day
Whole Sediment Toxicity Tests Conducted October 30-November 09, 2009.

Temperature | pH | Dissolved Specific Alkalinity | Hardness Total
Sample ID °C (sn) | Oxygen | Conductivity (mg/L (mg/L Ammonia

GLC # (mg/L) (x+mhos) CaCos;) CaCo0,) (mg/L)
=22 n= =22 n=4 ‘ n=2 n=2 n=2

162?1:::: . (22.222—53.8) .67 (23;2_3) 301 102 136 0.79
| ZII:I;?I;?%S (22%2_'273‘3) 7.80 (2_3;2.4) 302 108 146 0.32
219;57909 (22.212-'273.7) 8.32 (3_32;9) 434 146 118 1.16
2?&;07910 (22?12_;3_7) 8.03 (2;;2_9) 376 147 142 443
ziséiomu (22%%573_6) 8.12 (2;;2_5) 362 145 142 6.17
217(—3107915 (2_2_202.53_6) 7.91 (3_2;2 4) 296 105 136 0.43
2?&157916 (22,202_'273.7) 8.34 (3_2%_5) 304 93 122 0.84
(‘?Ilj;ggl'i (222%;3_3) 8.02 (3.3;2. 6) 309 117 144 0.59
?}I:(_?Iil';(’)f)ls (22_20%;3_7) 8.02 (2;;2.8) 302 110 142 0.46
221,3(-:;57919 (22%2—;3.8) 849 (3.2;3) 256 84 368 0.47
Eféi%o (22%2_53 g | B8 (3_§;§_3) 469 182 90 0.64
EZLO(;:;H (22.212_'273,7) 8.38 (3;:2_9) 369 91 138 0.19
ZIES;O:QZZ (22.212-‘263.6) 7.63 (1;?_9) 349 93 144 4.05




TABLE 6. Summary of Mean Water Quality Parameters of Overlying Water Samples
Collected Prior to Renewal for the TechLaw Hyalella azteca 10-Day Whole
Sediment Toxicity Tests Conducted October 30-November 09, 2009.
Temperature pH Dissolved Specific Alkalinity | Hardness Total
Sample ID °C {s..) Oxygen | Conductivity (mg/L {mg/L Ammonia
GLC# (mg/L) (4mhos) CaC0;) | CaCly) | (mgl)
n=22 n=3 n=22 n=4 n=2 n=2 n=2
Laboratory 22.6 53
0.67
Control (22.0-23.1) 7.78 (1.7-6.5) 301 101 134
SPI-U16 2.6 s
' ' 0.26
GLC# 7908 221229) | 7P| 2367 302 108 142
T29-25 9.6 sg
' ' 0.89
GLC# 7909 20229 | 7 | @s70) 430 143 116
T26-50 276 54
' ) 4.18
GLC# 7910 ©20230) | 2% | (@069 375 146 142
T25-50 227 P
: ‘ 5.86
GLC# 7911 @123y | %1% (3770 360 143 140
T17-50 927 e
' ' 0.31
GLC# 7915 222230 | 7% | @5 295 104 132
T24-75 7.6 . T
' ' 0.70
GLC# 7916 220229) | 8% | 4270 301 92 120
SPI-U15 226 s6
' ' 0.53
GLC# 7917 21229 | %9 | @266 309 115 144
SPI-U10 6 62
; ' 0.41
GLC# 7918 @030 | ¥ | 6272 302 109 134
T23-75 226 62
; ' 0.34
GLCH 7919 @2.1-23.0) | 5 | (4273 254 83 370
T22-25 227 62
; ) 0.51
GLCH 7920 @023 | 2% @472 466 181 92
T20-175 76 66
; ) 0.06
GLCH 7921 2021 | 3% | @o7s) 365 88 136
SPI-U04 25 i1
' ' 3.75
GLCH 7922 @123 | 0 (559 345 89 144




[EXE R R BUEEH

TABLE 7.  Summary of Statistically Significant Differences (p< 0.05) Between the Investigative Sediment Samples (T29-25,
T26-50, T25-50, T17-50, T24-75, T23-75, T22-25, and T20-175) and the Reference Sediment Samples (SP1-U16,
SPI-U15, SPI-U10, and SPI-U04) for the TechLaw Chironomus dilutus 10-Day Whole Sediment Toxicity Tests
Conducted October 30-November 09, 2009.

Test Material | GLC# 10-Day 10-Day 10-Day 10-Day 10-Day 10-Day 10-Day 10-Day
Survival Biomass Survival Biomass Sarvival Biomass Survival Biomass
with with with with with with with with

SPI-Ul6 SPI-Ul6 SPI-U15 SPI-U1S SPI-110 SPI-U10 SPI-U04 SPI-U64
12925 |- 7900 A . B ¥ c . D .
T26-50 7910 A c * D *
T25-50 1 A * c * ) *
T17-50 7915 A C + D
T24-75 7916 A c D
T23-75 7919 A c D
T22-25 7920 A C * D *
T20-175 7921 A

A-Significantly different (p= 0.05) from reference sediment SPI-U16 (GLC# 7908)

B-Significantly different (p< (1.05) from reference sediment SPI-U15 (GLC# 7917)

C-Significantly different (p< 0.05) from reference sediment SPI-U10 (GLC# 7918)

D-Significantly different (p< 0.05) from reference sediment SPI-U04 (GLC# 7922)

*_ Survival in investigative samples which were significantly different (P = 0.05) from the reference sediments were not used in the growth
comparisons.

Average Growth: Total Ash-Free-Dry Weight divided by number surviving organisms.
Biomass Growth: Total Ash-Free-Dry Weight divided by number of initial organisms.




TABLE 8.  Summary of Statistically Significant Differences (p< 0.05) Between the Investigative Sediment Samples (T29-25,
T26-50, T25-50, T17-50, T24-75, T23-75, T22-25, and T20-175) and the Reference Sediment Samples (SP1-Ule6,
SPI-U15, SPI-U10, and SPI-U04) for the TechLaw Hyalella azteca 10-Day Whole Sediment Toxicity Tests
Conducted October 30-November 09, 2009,

Test Material | GLC# 10-Day 10-Day 10-Day 1{Day |16-Day i} 10-Day 10-Day | 10-Day
Survival Biomass Survival Biomass Survival Biomass Survival Biomass
with with with with with with with with

SPI-U16 SPL.UL6 | SPI-UIS SPLUIS | SPLUL0 | SPLU10 | SPI-UG4 | SPI-UO4
- I~ A - ————+ - - . -
T26-50 7910 A . - e * D *
T25-50 1 A * c * D *
T17-50 7915 A x C * D x
T24.75 7916 A x C * D *
T23-75 19 A * c * D x
T22-25 7920 A * C x D x
T20-175 7921 A D

A-Significantly different (p< 0.05) from reference sediment SPI-U16 (GLC# 7908)
C-Significantly different (p< 0.05) from reference sediment SPI-U10 (GLC# 7918)
D-Significantly different (p< 0.05) from reference sediment SP1-U04 (GLC# 7922)
*_ Survival in investigative samples which were significantly different (P = 0.05) from the reference sediments and were not used in the growth comparisons.

Reference sediment SPI-U15 was not compared statistically to investigative sediment samples due to 100 percent mortality.

Biomass Growth: Total Dry Weight divided by number of initial organisms.



